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Introduction
At the RAN1 Channel Model Ad-Hoc meeting [1], a basic description of the channel model calibration scenarios, captured in [2], was agreed. However, several scenario parameters are still open for further discussion. In addition, other evaluation assumptions, e.g., BS and UE antenna modeling, carrier frequency, shall be determined in order to provide a complete description of the system configuration for calibration. In this contribution, we further discuss these remaining details of evaluation assumptions for the purpose of channel model verification and calibration.
Remaining Details of Calibration Scenarios
Compared to the Table 6-1 in [3], the description of the UMi-Street Canyon and UMa scenarios provided in [2] is almost complete, expect for the carrier frequency. For indoor scenarios, remaining issues include carrier frequency, LOS/NLOS condition and minimum BS to UE distance. The LOS/NOLS condition depends on the measurement observations. Minimum BS to UE distance depends on the measurement conditions, which can also be discussed together with the indoor channel measurement and modeling.
According to the latest RAN discussion of Study on Scenarios and Requirements for Next Generation Access Technologies [4], for UMi scenario, carrier frequency of 30GHz is considered; for UMa scenario, 4GHz and 30 GHz are considered; for indoor scenario, 4GHz, 30 GHz and 70 GHz are considered. Therefore, 30GHz can be chosen for channel model calibration for UMi, UMa and indoor scenarios. Considering that this >6GHz channel model study item targets at a unified channel model framework which supports a wide range of frequency bands at least between 6GHz~100GHz, and more channel model components are modeled to be frequency dependent, e.g., large scale parameters of angular spread according to [5], [6], it is desired that channel model at multiple frequency bands can be calibrated. Therefore, it is suggested that other frequency bands of interest can be considered, e.g., 70 GHz for indoor and UMi scenarios and 4GHz for UMa scenario.
Proposal 1: Multiple carrier frequency bands can be considered for each scenario, e.g., indoor-office, UMi and UMa.
Remaining Details of Calibration Assumptions
Antenna Array Assumption
At the RAN1 Channel Model Ad-Hoc meeting, a general framework for the antenna modeling was agreed in [7]. The agreed BS antenna panel structure is illustrated in Figure 1. 


Figure 1. Antenna panel modelling of [7].

New antenna array panel are formed by 2D uniformly placed sub-panels with Mg rows and Ng columns. Distance between two adjacent sub-panels is dg,V and dg,H in vertical and horizontal dimensions respectively. Each sub-panal is formed by uniformly placed cross-polarized antenna elements with M rows and N columns. Distance between two adjacent co-polarized antenna elements is dV and dH in vertical and horizontal dimensions respectively. Based on this model, a variety of antenna array structures can be derived. For the calibration purposes, simple but representative antenna array shall be considered. Therefore, at least the following three configurations can be considered, i.e.:
· Configuration 1: Mg=Ng=1; M=N=1;
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Configuration 2: Mg=Ng=1; M=8; N={2, 8}; dV=dH=0.5λ;
· Configuration 3: Mg={[2], [4], [8]}; Ng={[2], [4], [8]}; M={2, 4, 8}; N={2, 4, 8}; dV=dH=0.5λ; FFS dg,V and dg,H; and the total number of antenna elements is 256.
As proposed in our accompanying contribution [8], a step-wise calibration approach is preferred for this SI. In that sense, a configuration can be selected for each step. For example configuration 1 suffices the verification of LOS probability and pathloss implementations in some scenarios.
Directive antenna array was also proposed for modeling the UE antenna. A more specific proposal suggested two antenna panel arrays pointing to opposite directions. Considering such various UE antenna configurations, it is also suggested to consider different configurations:
· Configuration 1: Isotropic antenna gain pattern;
· Configuration 2: New antenna gain pattern, single panel;
· Configuration 3: New antenna gain pattern, multiple panels.
Based on the above analysis, we propose the following.
Proposal 2: Multiple eNB antenna configurations can be considered, depending on the calibration requirement. The necessity of considering multiple UE antenna configurations is FFS.
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Another issue is the antenna array placement. For UMi and UMa scenarios, a hexagonal cell layout is used, which assumes a 3-sector placement of the antenna panels on each site. Antenna panel placement for the indoor scenario shall be further considered due to the non-hexagonal placement of the BS sites. Multiple antenna panel placement candidates were discussed in [9] and [10], including 2, 3 and 4-sector placements. For the calibration purpose, it is preferred to have a simple but representative model. In that sense, the placement illustrated in Figure 1 can be considered. First of all, all sites have the same bore-sight directions. Secondly, very obvious inter-site interference is avoided. Another BS antenna placement option is to attach the antenna panel on the roof with the bore-sight facing to the ground. In that sense, it is better to consider omni-directional antenna pattern in the azimuth and directive antenna pattern in the elevation. Based on either of the deployment options, the suitable vertical beamwidth and the tilting angle shall be studied. Such study can be based on some evaluation of the coupling loss and wideband SINR.


Figure 1: Placement of 3-setor antennas in the indoor scenario.


Figure 2: Placement of antenna panel on the roof of the building.
Proposal 3: If 3-sector antenna array model is used for the indoor scenario for calibration purpose, consider the antenna array placement model in Figure 1.
Proposal 4: Consider the placement of the antenna panel on the roof with the bore-sight facing the ground, and consider omni-directional antenna pattern in the azimuth and directive antenna pattern in the elevation in this case.
Proposal 5: RAN-1 shall study the beamwidth and tilting angle for the indoor antenna array placement.
[bookmark: _GoBack]In the latest RAN TR 38.913 [4], another most important scenario is the dense urban scenario, which is a two-layer heterogeneous network scenario. The macro layer assumes a hexagonal cell layout; and the micro layer assumes random dropping of the micro TRP within the macro sectors. As discussed during the EB/FD-MIMO SI [11][12], it is not always feasible to consider the deployment of multi-sector micro BSs, in that sense, the antenna panel dropping schemes, adopted in Section A.2 of [11], can be considered for the micro layer dropping in the dense urban scenario.
Proposal 6: If random eNB antenna dropping shall be modeled, consider to reuse the model described in Section A.2 of TR 36.897.
Other Calibration Assumptions
In our accompanying contribution, we propose to take a step-wise calibration approach similarly to the 3D channel model study item, where phase-1 is for node dropping, LOS probability and pathloss calibration and phase-2 further considers the effect of fast fading. Associated parameters are listed in Table 1 and Table 2, respectively.
Table 1: Simulation assumptions for phase-1 calibration[image: ]




Table 2: Simulation assumptions for phase-2 calibration[image: ]
Proposal 7: Take the simulation assumptions in Table 1 and Table 2 for channel model calibration.
Summary
In this contribution, we discussed the remaining scenario and evaluation assumptions for the channel model calibration. Based on our investigation, we have the following proposals.
Proposal 1: Multiple carrier frequency bands can be considered for each scenario, e.g., indoor-office, UMi and UMa.
Proposal 2: Multiple eNB antenna configurations can be considered, depending on the calibration requirement. The necessity of considering multiple UE antenna configurations is FFS.
Proposal 3: If 3-sector antenna array model is used for the indoor scenario for calibration purpose, consider the antenna array placement model in Figure 1.
Proposal 4: Consider the placement of the antenna panel on the roof with the bore-sight facing the ground, and consider omni-directional antenna pattern in the azimuth and directive antenna pattern in the elevation in this case.
Proposal 5: RAN-1 shall study the beamwidth and tilting angle for the indoor antenna array placement.
Proposal 6: If random eNB antenna dropping shall be modeled, consider to reuse the model described in Section A.2 of TR 36.897.
Proposal 7: Take the simulation assumptions in Table 1 and Table 2 for channel model calibration.
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Config 1: K=1, M=2, N=2, ULA, 0.5\ H/V spacing; Mg=Ng=1;
Config 2: K=M=8, N=2, X-pol (+/-45), 0.5\ H/V, 8 FFS; M and N, FFS;

BS port mapping

Config 1: the 4 antenna ports are mapped such that [0, 2; 1, 3]
Config 2: the 4 antenna ports are mapped such that [0, 2, 1, 3] where 0/1 are -
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UE antenna configurations
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Config 2: 2 Rx X-pol (0/+90)
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Qyr, uniformly distributed on [0,360] degree, Qur, = 90 degree, Qur,= 0 degree

UE antenna pattern

Isotropic antenna gain pattern =1

Wrapping method

Geographical distance based

Handover margin (for calibration)

0dB





image1.emf
...

...

...

.

.

.

.

.

.

.

.

.

.

.

.

...

...

.

.

.

.

.

.

.

.

.

.

.

.

...

d

g,H

d

g,V

d

H

d

V


oleObject1.bin
...


...


...


...


...


...


...


...


...


...


...


...


...


...


dg,H


dg,V


dH


dV



